Some series in relation to Bailey-Borwein-Plouffe algorithm for π are presented Our aim is to present a simple proof of the following
(1) π + 4 arctg z + (2 + 8r) ln 1 − 2z − z Choosing r = −1/4, one finds an interesting development of arctg z. More precisely, we obtain
At the same time, using in (2) the equality
we give
For instance, if in (1) we select (z, r) = (0, −1/2) and then let t = 0 in (3), one finds
Let us remark that for (z, r) = (0, 0) we find from (1) the remarkable BBP formula (attributed to
Also when (z, r) = (0, r), r ∈ C one finds another formula for π, namely for any complex r. Let us denote
According to the fact that for −1 < x < 1 we have
for j ∈ {1, 2, . . . , 7} we find that
where
.
Lemma 1. With the above notation, the following equalities hold on
where the functions E, L : (−1, 1) → R are defined as
According to Lemma 1 we have
Further let us define B : (−1, 1) × C by means of the equality
Lemma 2. The function B has the properties we conclude with the proof of the desired equality (1).
